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1451- 7]^ 3^^^ AlMA]7lul, 7]^d\] ^j^^ el]^ ^/SE^ 7l^ A]:?}-^ S^b:> 



S. 15 
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cl5L7Hi/^:& .e.'^ ^ H ^:^l{Method of compensating for defocus/tilt and 



2^ ^S.^±i<^] M]7] ^91 

£ 3^ 1:1^7^ ^oil 3.71s] :e.<?l £^o]rf. 

£ 4^ T^^ET^^^q- ^E7> ^aHI ^^5^ laio^ SSsj-'SCprof i le) 

£ 5^ l^i?1::^i5!l- ^M7> -^aHI ^aJ^ I3l 37lsq- 5^3. M]7]9] 

S. 6-& ^2.?1^i7> 0.25MTnSq- O.SMm'S ofl 7]^ sl-^:)^] ii^S" S.^^ M.^ JE^^^l 

5. 7^ i=l5L7S^<Hl ttl-^ 7l^ s^^^m: S^^^l^^. 

^ 9fe lm7> 0.5 ""g 0.5 ° & ^S.^^ 0.25Mm^ 7]^ Ji^^] ^ 



apparatus therefor} 
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£ 10^ ^S7> 0.5 °fl X\:(}:d\] n^^. -^^^ lio] 35^^ 

(write pulse)^ 7]^ afl^^ ^o] s.^o]^^ 

S. 12^ 2.6GB DVD-RAMoll>H ^^^^7} 1^%^ ^^7]^ JL^I-I- 

£ 13^ 2.6GB DVD-RAM<^lAi ^M7> 1.0 "'U 7]^ jLJJf# ^91 S.^o]€^_ 

S. 14^ 2.6GB DVD-RAM<^lAi ^^7} 1.0 °^ «fl^ 7]^■ S.s\-'=^] 

£ 15^ ^ ^^^] ^tb cl5L7l>i/^:E ^Jr^^ ^^1^1<^1 Jl#:£oli:f. 

[^^^ 

<17> M, ^T^^ cl5E5S^/^S ^ :i ^^Hl ^-^S, ^ 7l^ Tifl^l 
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t4 ^MS^- r]^^^^7} ^X\d\] ^Ajs)^ , r]s.^^^si\. ^^S^ c^^^o] 7]^^ ^^ i\] 

<19> 7l§^ 5)lol;<-l(4^ 650nm)» >«>1-g-s^l-^ -?1-Sfl ^5^^(400nm) 

^ ^^ -^^1 al 71]^=^ (Numerical Aperture: NA)^ tfll- >^>-8-l- ^-f, 

<:>>Hfl a H>sq- ^o] Al>,^oi1 cg^^ ^71] ^t:^. m^i 71^.6)1 <^^^ nl^l 

^ ^^^S^ c1:ia.Sl €S7> 7l;^lJi, Sol7> ^<i>^<^l t4€- 

<20> 1] 







NA0.6 


NA0.65 


NA0.85 


NA0.6-^NA0.8r>^. «fl '^'V^ 






1 


0.93 


0.70 


2H1) ^7} 






1 


0.85 


0.50 


Aiii ;*11<H 2BH ^4 






1 


0.79 


0.35 


ti^i3. ^y^i 




X/NA* 


1 


0.73 


0.25 


i^>r^ :^^^] -f-^ -V^F 'Jl^l 



t!:^, ^^11 DVD-RAM(Digital Versatile Disc Random Access Memory)<Hl 9X^^^ 
^SCradial tilt)^^- ^S(tangential tilt)^ ^^fe 0.7 ° 

, 0.3 ''<>lcf. <:>1S1- :g-^ ^-g- ^^i^oflA-l 7l^^ol €\^^3.2\ M-^^o] n>3.s]o^o> 

^ 7]^ ^^^^ oil ^^4r ^^l^flf> ^t:]-. 

ne-iu)-, ZL^£ 71^0] icj-s}. c^-si-^o^ ell 01^-1(4^ 400nm)» a]-§-^ 

7ll^^# ^l"§-t!:^-^ 3.^} ^^Xcoma aberrat ion)?^:<^l €^ 3.7]] ^^t]-}^^]-. ^] 3. 
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<23> [^^^ 1] 



2-1 



Coma aberration 




n 



-)X(tiltX 



71 



180 



. ^^^] #-^>^ 4^^. 7fl^^7> Si^> -^xV7l- ^7>^^ <t ^ Sicf. 

<26> 5EtV, 7l^^>^ 47l7> 3X1-^ 400nm<Hl^^ ^H-r- ^^-^] ^^^}JL, 

3.7] BE^ ^7>^>7l c]^ ^E(|cHl>^^ 7l^^ ^>^, ^§>^ ^<^1 ^ 

^>3» 71^^ ^ Slcf. nSl^S.. 31)3. >Hl7l5l OV^E^- 
7} 7l^l£.S. ^£71- O.^ 7l^Al T^>3» 

n ^£7> ^^^1 ^^i^rf. 

<27> M.^^ ^ 'g-'^-^S-^ 1^^:3121 :^]2^^o^ ^T^d\]A^ S. l«>ll^i 

^ c^^^S^ 7l^ ^^11 ^>-§-sl^ O.emm t-] ^tii 

^rf. St!:. 7m 'a^Vl^sl ^LtH^ ?i<^l7l- ^ci>^<^l nl-e]- c^^Lt^^ t^V^^,] 

tfl^gfl 5^^<^ia^ rq^T^^i^oii tt).^ ^isi vHi7isq- 371^ ^^71- s^i^ s. 



<25> 



S. 1^ ^ 1* <^l-g-*]-<^ 7]^ ^^7} 0.6mm<5lJl, 7]^ l.S^lJl, 
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2 ^ £ 3^ ^^^]^ 



<28> 



AfHio^ 54^0] 400nmolJl 7ll^^(NA)7l- 0.65^ ^4-7]- A^^o] eSOnmolJi 7]]^^ 

7> 0.6^ ^fl-f ^^^>7l] ^^Hl7l nfl^ofl o]S>\. ^>EflollA-1 7]^^ , ^ 

^ol ^ ^>3» 7l^^ ^ ticf. SEIt, ^<^^t!: 3r)-^J-<^lt-lH?-£ 7fl^^(NA) 

7> 115^ .^-l]7l7> 

<29> S. 3^ cliTS^^H] i4€- S7l(spot size)2l ^5)-# JS.^ , 7]- 

t:l5L7Hi». 3.7] wKspot size ratio)* M-H^-iflji ^rf. 

tq5£7ii7> 3.7]^ 3i|-^c>l 400nm^ ^-f7l- 650nin<a ^-f^i^ ^ 

7>5)^ ^ o;^^^ 3i|.^o. 7fl^=^(NA)7> 37l7> 

^7lo11 ^f^^o] o^y] ^^ci\] ;^^^ol 71S.O. o^c^ T:1i7^:ihSf ^^7} 

^^1 Ti\ ^^]7> ^1=1-. TiqiTl^^sl- ^M7> ^aHI ^^j^ 

<3i> £ 4^ t:]S.^^7} ^Ajoil ^^5^ nfl^ 13 SS.3i|-«a (beam prof i le)^ 

» liojji 1^ ^ S-*a=<^l^, 2^ ^^f]^^7} 0.25Hin«?l ^-^^ ^ S. 

*a=<5l31, 3^ T^i£7i:±i7> 0.5 Mm^ S-'a=<^l^, 4^ €S7l- 0.5 "91 1] 

2-<y=o]ji, 5^ ^^7} 0.5 c^j£7Sr^^7> 0.25 ^-fs] £'a=<=l^, 6^ €M7} 

0.5 "ojji i:1i7H>ii7l- 0.5 Mm^ ^-fs^ «i £oj=o]t:f. 
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<32> 



^91 7>S ^mi), ^^^^7} 0.25 Mm-y ^^(2), ^S.^ 

^7} 0.5i^^ ^-T-(3), ^M7> 0.5 °9l ^-?-(4), ^^7} 0.5 "ojji v]s.f]^7} 0.251^ 
^ ^-T-(5), ^M7> 0.5 "•^l^ i:1i^i7> 0.5Min^ ^-?-(6)l- ^-E^-iflzL ^cf. 

^^-8: ^tflo^ >Hl7l tfl ^Efi^. t:li7H^7> ^4-^ 5lla. M]7]% ^fl-Sj-tb 

^Bfxfljl Sirf. rl5L^^ ^:e71- /il7l7> ^ 

^ 3.7]^ ^5L7l^ ^M7> ^^^S ^-T-:^^ t]S.^^:,$\. ^^7} 

^X\6\] ^AJ^ ^o.^} ^-^^S^ ^^]7]7} 2l-o};^lJi a.7l^ J^rf 7]:^]^ ^ 

^ ^ 

<34> ^ nfl^l^ C^iT^^i/^Hol] trfe}- 7l^o]l 4 

^/SE^ S^^A^ 7l^^ ^^*>fe Cli?1^^/^S «o^^^ ^'E-^^ Cll 
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s. ^^^^ 7]^ M.^^}^ ;^i^e>^ n ^cf. 

^/a^ ^1^^ S^^fl^i 71^^ ^^*>^ r]S.^^/^^ M.^ ^l^^m i^-fl 

<39> ^ ^T^o^ ^ 7l^ nfl^l^ i^^7^:^/^:ec>)] pq-el. ^-g-^o. 

<40> >a-7lt!: ^^^^ ^^^^1-71 ^^H, ^ ^^^Hl s]^ wj-ig^ 7] 

<41> ^ ^ 71^ tifl^lo) ^#*>^ ^ ^:ec,]] tt).e^. ^^o| 7] 

<42> SEt!:, ^ ^^<^1 ^tb t:l3E?1^/^S. JB.^ cfl ^ tflSfl 7]^ 

71^ ^>iOl] P>afi} ^iSflol^S- 7l^£]o] o;[^ :f7l^ r]^f] 

^^/^^m M.^^}^ 1}-^<^1 9X<=>]^^■ ^ 71^ nfl^lo^ t:1i5^>,/^E» ^:^] ^ 

i^^LtS^-^I 71-s. s}-^^, ^E/Ti>3^ ^o]<i]l n^-E^- AlsM^. 
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<43> ^ ^^ofl o]^ rl3L^>i/^M ^^1^ 71^/^11 71^0] 7>^^ ^ i-fl^l^l- 

ei- mM sfl^^ 71^ :a^^*>^ ^^7m 

<44> SE^, ^ ^i^oi] o:it!: ^s.^^^/^m. tfloiBioii cfl^fl 7]^ 

T^i^Hi/^s ^#7] ^ cliT^iiio)] xc)-^ 7l^ 4^^, ^M/i^>a.^ ^oiofl xt).e^ 7] 
^-g-a^ 71^ 2fl€* :e.>S-*>^ 7]^ :a.^7l# i^^^ §>J1 SZc].. 

<45> o]^>, ^ t^5£7H^/^S. ^^J-*^ ^ ^ 

<46> ^z^, s. 2<^]M tqi7Si/^S7> ^^3*>7l1 Sl^ sj-^^J- 400nm<Hl^i 

. Htt. :£ 3^^^ ^i-#tb 4^ 650nm'^l>H^ r]s.f]^^/%^<^] n^-e}- 

371^ #7>7> ^^^>^1^ 400nin<HlA-1^ ^^tb J^clJi ojc^ ^ji).^ 
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, T=]S.^^7} ^>3^>^ ^^51 ^fl7l7> 13^ 37171- ^7l-*l- 

^:£7> ^:t*>^ JL5I1-71- ^^3*>^^ ^^*>7ll 



^ ^ $X^. ^Bll«?l 7l^ 6niW^ ^-^-:a.i:l- t:lS7^>i7> ^7}^c>\] 

^, 0.25Hino1lA-l 0.5 MmS #7>^o11 7l^^ c>5L^ ^^1 ^ S.o] ^^1- ^::ii^l.ji o;^ 

cf. tl3L^^i<^l Ti\3.St\ :aol ^ 7l^ 2|-^:iS cl5L7l>^ 

0.25Mtii<^1>H^ 7l^ s}-^^7> 6.75mW^ «fl , ^15.?!^ 0 . 5 Mmoil ^ 71-^ A^^y\ SmW^ ^ 
^^^^ 2.<y:^ ^ o^lrf. £ 7<^1 ^ 

iTl^oll 7]^ ol^^>o^ :^^>^ 7l^ ^\3., ^ i:lJL7l^7> 7]^■ 

^\3.^ ^^*>7ll 7l^^ ^ ^ ^ ^1=1-. 

<48> 2. 8^ ^M7> ;^1S <a nfl, ^E7l- 0.5 ° ^^^5^ ^415^1- 0.5 "^if cli7l^7l- 

0.25 Mm7> ^aH] ^^J^ t4), zl-zl- 7l^ 4^:1 » ^'^^ 7l^ 31)-^^^ 6raW<HlA-i:^El imW-s^ ^ 
71-^1^ tfl-g-^V^ 7l^ ^^1^1 Al^E^, 7l^ ii>32l y^o]9\. ^2l-7> 

Bflol^S c^cf. ^M7> 0 nfl^ 7l# 5l-^:)7> 6mWol7l tjfl^ofl 6inW:a.cl- 

e 7l# A^]^ ^^^l^H. ^S7> 0.5 °^ SmWiitq- ^ 7l^ s)-^:)^ :^ o;) nl ^>cl. . 

<49> IE 9^ H 8<^1 £Al^ ^3l-» S.tfls ^S7l- 0.5 ° ^-fsf 0.5 °-2l ^E5>). o.25 



<47> 



«a>^>1^^ i=li7l>^ Jl21-#, 650nin5il- 400nin<HlAl 7l^ s|-^:ioll tc(-s. 
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1- ^o]3i oj^t^, ^E7]- 0.5 ° ^>Stb ^-f^ ^tflo^ p].^o^ ^o. o^^ 

71^ >^Hflo^ p}a.o^ ^oii- <g7l -¥1^ 7]^ 4^^^-^ ^K^i)^ 

0.5 "Si- t:l5.7l:i7> 0.25 Min7]- ^^^t!: ^-t-^ ^V^S^ ^ 

7l ^Atb 7l^ Ti>3^ ^o]^ ^Sfl ^At!: 7l^ s^-^q^i- 
^ ^l-(^2)7> 71^ ^<a^# ^ ^ 

£ 10^ £ 9<^1 ^azf# ScflS ^T-oi ^:ein].ol ^Aj^ ^-f (^M7l- 0.5 °^ 

Ufl) 7]^ 01-1^5} 7l^ Al^ofl o^^ 7l^ jL5l-» ^x^^l-71 ^ t^ 

T^}3.s] ^010:1 7i^ Ti}3.si] 7]^^ Aj^o.^ 

^ ^m(TEFp) ^/s^ Ai^(TsLp)-9-S. 7] 

^ €S» :b.^^>^ ^-f, n>3si ^o]^ ^7lsq- 7]^ ^^]s. 

Sic]-. 

£. 11^ (a)<Hl SA]^ H}^ NRZKNon Return to Zero Inversion) 

cflolEloil tfltfl S. lis^ (5)0)1 £Al^ Hl-s]- :^c] 7]^ ^^(write pulse)* ^^^^V^i ^ 
^a^ofl 7]^^}7\] ^rf. <:«^7lAl, o] NRZI C^l<^lBl^ n}3.Q\. ^::^o]^^S. ^^^^ . ^3*11 
ol^i 7l:?]:<^l^ ellcl;^ t].o]±^7} ^5, ^^^]^. r]^^3.7} DVD(Digital Versatile 
Disc)'^ ^-9-, 3T, 4T 14T(<^7lAi ib]^ ^<^])^ NRZI 

3.m €^ ^ W>^^] ^dz^ ^i?> ^2^Al^ 7] 

40-13 



• 
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<52> 



DVD ^^<^1 7]^■ 7]^ ^^iKmulti 



pulse chain)^^- ^^S. o]^o]:^]ji^ 7]^^'^ 7]^ ^s, ^^2] d\]y(\ 

7]^ n}3.2] <^]^]&t]- o^:^ :^]c^^ ^^^^ <^l^lfe 

InsCnono second) ^^S. ^^S. ^ 9X^^ , ^^S. Ins ^^S. ^^S. 

<53> S. lis] (b)<^l 1^ ^l^(TsFp)^l^. 2^ # 

^1?>(Tefp)«^1^, 3^ ^1^ ^l^(TsLp)<^H, 4^ ^ ^m(TELp) 

<>H, 5^ 7]:?]:(Tlc)*^1^. Pw^ 7]^ ^#^(write power: 'g'^ 

%^^o]B^ZLS. Pr^ ^#^(read power)olji, Pb^ h>o]o1>^ 

(bias power: '^r^ ciiT] (erase) ^#^o]e|-jiS. ^)oltq-. 

<54> nl-sl-^i, 11^ (b)<^l Jifl^^ ol-§-*H NRZI 

71^^ n}3.s] Al^j-^o] AlHS^rl-. ^^^7] ^^A^ ^Eoii nfe)- 7] ^ sfl 

<55> £ 2.6GB DVD-RAM* A>-g-*><^ cl5.?1iofl n^-s ^j-^^o^ 2i^* ^-^tl- 4 

^S.>^^, All-ellcl^ ^u2).oi :£ 631- ^«at!r ^*^* :a.<:>lJl 7>S 71^. 3x1-^:1 

♦ , >^flS. ^tfl^oi p].^o^ ^ol^l- zl-4 u^-Efiflji oj^rf. 2.6GB DVD-RAM^ 
>^Bflsl 4^:)7> 12mW(=write power)/3.0mW(=bias power )/5.5mW(=read power)<:>1 Jl, ^S. 

^^7} 0.1J^7> ^^Jfl- 7l^ 5^^:11- ^7VAl7l^ T2}3.9^ ^o]^ ^o] ja^S-^lfe ^ 
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^ ^ 9X^. 

<56> £. 130. 12^] £Al^ i=1>:a.(2.6GB DVD-RAM)» <^1^*><^ €S7> 1 °7} ^ 

^Stb ^-f 7]^ Sj-^-l 7]^ n>a.^ ^olst]. ^ cflt!: ^^f* J^.^ 

^S.^^, 7>s 7]^ ^1^^^ ^>s^ ^<^l5q- ^1- q-E^-vflji 

<57> :£ 14^ s. 13^] 1=1^3.(2. 6GB DVD-RAM)* <^1^^><^ ^-f 

5^- ^S7> 1 S)-^:|o)l ^lE-l^l ^Sf-l- ^O.TJ^, 7]-S. 71^ 2}- 

7> 7l;^£ ^1E17> T^S^ ^7ll*>^ ^^<^1^ 7]^ f]^ ^ 

7l>i^ ^m7> ^^^1 ^A^^ ^S<H1 AlxcE* ^^1^^^ 7]^ S^^^ 

Al^MSfl>H :a>^1-^>Jl. T3>3^ ^^]^ ^^-^ 7]^ 2i^^JL, 

7]^. X\^0_s. ^^^}S\, 71^ Sfl^o^ ^^o^ ^ aI^V(Tefp) ^/a^ € 

<59> Sl 15^ ^ cl^LTl^i/^M i-S- «<}-'a^ 

i:l3L5^^/^E^ ^#^>Jl(S101 t:lJ£?1:i7> dti^gs^ t.>^( «- Mm)^]^^-^^! 

» ^^t!:T=f(S102 
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cl5.5Hi<^l rcfE)- 7]^ S^*>^(S103 ^^^1), S102 ^^^l^ll^i ^^tb ^^7}- 

c^3L^:^7> dti^^ p>^( «-Min)ol*>o]ig siOl ^:^l<^l^i ^^7} P ° 

"^^"^ S104 ^^-7} ^M7> iii^^^ ^>^(P °)^^ 3.^, 

tcj-ej- 7]^ 5zl|^-g:, ^M<^1 ^tfl Al^E^ ^(S105 

5106 ^;^1<^l^i ^>a.^ ^^1^ ^^-Br 7]^ Si^^JL, ^}3.Si\ ^2] 

7]^ Aj^O.^ S^^l-S], ^^1 7]^ n^S^ ^S. ^^21 # aI^(Tefp) ^/a^ * 

Al:^(TsLp)-2.^ :M.^>^tq-. sit, ii^^l-fe ^-f , ^> 

<^H1 ^^-^1 71^ 2:€^>0^ ^£ ^Cf. 

5107 ^^l<^lAi^ i::]5£7S^i7> ^^$] ^}^(i<^ ^^)^]^<U S104 ^^1<^1 
Ai ^E7]. ^;^o^ t3>^(P °)ol§>olT3 t].c]^^c;\] 7]^■ci\] 2)-^^ 
^/a^ IllflS. -^^l^Ai 7l^^ ^^*>7ll4, S103 ^;^]<^lAi l^i7l:fio)l 

tt^-el- 7]^ 3^^] £^ S106 ^^1^1 Ai ^M<^1 n^2f 7i^<Hi ^g^^ 

<63> <^7]^^, S103 ^^]<^lAl T^SL^^^d\] n)-^ 7]^ 54-^^ 5^1- S105 S106 ^^^1 

<^l^i ^-S-^ ^IM^. ^/afe 7]^ Al^^ ^m/S3^ Cfl^^lBjO] 71^ 
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^ ^ 91^. att. ^s-5l<^1^ T^liT^^^i^ ^M7> ^x\d\] ^^5^ c^^l 

<64> £ 16^ ^ ^^<^1 x:]^^^/^^ ^ ^Alc^]6l] ^^^S.^^, 

^2: 102^ ^ T::l>ia.oli, 104^ ^(pick-up unit)*^!^!, 106^ :4^S ^S. ^ 

^7]o]jL^ 108^ c]S?li/^E ^^7lolji, 110^ 7]^■ S.^7]o]jL, 112^ eflo];^-] cfo] 
-$-:^(LD) ^^7]o]t\-, 

<65> :£ 16<^1 $i<HAi, ^ t:1>z^(102)# ^^Al7l^ ^*a^(104)^ tfl# ^^(objective 

lenz: 1), ^t^le^Chalf mirror: 2), #el^B^ ^3(col 1 imator lenz: 3)^^ 5.^^>^ 

(PD), sllo]^^ c)-o1j$.^(ld), s^oim ^$J:^m ^^^1 ^ M2fl^J# ^ 

^ ^^«:>11olBl (actuator) v\]^}^:\^^ ^^^^}3l S^rf. 

<66> w>^3|t}- <y c^lS-^i ^'^^(104)51 cj-oj^jE. ^^o] tflHf 430nin(^^ 

>^>^*>J1, ^^3^ 7l^^ ^7ll7> 0.3mm ol^><^m 7fl^^7> 
0.6 o]^o] A>-§-^>ji, i:^^,^^ 7]^^ ^7ll7> 0.3mm <^l^l-o]^, tfl# ^^S^ 71)^ 

^7> 0.7 A].^t!:T=f . 

<67> Aljt: ^#71(106)^ ^ ^#7l(PD)5] #^ Al^S.-^Bl 7]] Ajj^^ 

t:1i^>i/^:E ^#71(108)^ a1]a5 a]^ ^#7l(106)S^E^ ;^fl^3 aIJ: je^ ^ 

^#7l(PD)^ #^ <5l-g-^M clX7S:^i/tqi32l ^#^1::^. ^^a] 

«o>^^ ^S^^ ^l}-*]-!^. 
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<68> 



7]^■ ii^l-7l(110)^ V^IL9]^^/^^ ^#7l(108)<Hl^i ^^^^^7} 



^ ^1^^^ Al^EAl7l7l ^M<^1 IXl-e^- Al^E^inl.^ Al;?>^0.^ 

7l^ ^^5*>^, <^lBfl, ^>^^ ^<^1^ 7]^ ^S] 

7]^■ Al:a:0.^ S^*>il, <^7lA^ inj-a.^] 7l^ 2)1 €^ ^ ^llb 
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